Males of at least six species of the digger wasp genus Philanthus are territorial, defending areas on the ground and evidently marking these with a pheromone. This is also true (Fig. 1 ) and also to pursue small flies and bees 10 times and to interact vigorously with conspecific males 7 times.
Males of at least six species of Philanthus ("bee wolves") are territorial, defending areas on the ground in or near female nesting sites for varying lengths of time and mating with females entering their territories. Males also "mark" their territories by rubbing their bodies on stems surrounding their territorial perches, apparently releasing a pheromone from large mandibular glands and spreading it by means of dense abdominal hairs (1-3). We found that P. zebratus, a species widely distributed in the western United States, exhibits a similar mating strategy in two widely separated localities in Colorado (Alamosa and Weld counties). For example, observations at Great Sands Dunes National Monument, on Aug. 11, 1977 , revealed approximately 50 males perched on the ground, on ant mounds, or on prickly pear cacti, each male interacting with conspecifics and other insects entering his territory. These males periodically marked their territories and then returned to their perches after each interaction or marking episode. Distances between perches varied from 1.5 to 3.2 m (x = 2.2 m, n = 17). For example, one territory, observed continually for 1 hr near midday, measured 1.4 m in diameter; during the hour this male left his perch to mark seven grass tufts and one forb (each once) ( Fig. 1 ) and also to pursue small flies and bees 10 times and to interact vigorously with conspecific males 7 times.
However, males in an isolated population of P. zebratus in Jackson Hole, Wyoming, were found to be nonterritorial and to form an aerial swarm which so far as we know is unique among wasps and bees and more reminiscent of the "free swarms" of certain Diptera (4) . It is true that male euglossine bees do engage in group flights, but in this instance the flights occur in forested areas and apparently serve to attract females from widely dispersed nesting sites (5) . Flights of male P. zebratus in this population occurred directly above the nesting area and served to intercept females as they left or approached their nests.
We considered the possibility that this population might represent an unrecognized sibling species but failed to find consistent differences from Colorado P. zebratus in female behavior or in color or structure (including male genitalia).
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According to Bohart and Grissell (6) , western Wyoming is close to the center of the range of P. zebratus.
METHODS AND RESULTS
The Jackson Hole population was discovered in 1964 and brief studies were conducted in that year and in 1967 and 1971 (7) . During these 3 years, aerial flights were noted but not subjected to more detailed study, which we conducted in July 1977. We spent 8 clear days at the site between July 6 and 20, with a total of approximately 100 man-hr of observation. All female nests were located and mapped, and many males were marked with Testor's model airplane paint in various colors. Flights were observed over a measured area against a row of dark green spruce trees, which made it possible to observe individual males entering the swarm.
The nesting aggregation was located in an area of alluvial sand covered with sparse vegetation near the Snake River, in Grand Teton National Park, about 15 km southwest of the Moran Post Office. About 100 females nested here in 1977 in an area measuring 60 X 15 m. Females opened their nests each morning (0930-1100 hr) and then made an orientation flight that took them 3-5 m high before flying off to capture prey (various bees and wasps). Returning females entered the area at about this same altitude, then dropped swiftly to the vicinity of their nests. Females began returning with prey beginning about 1030 and continued as long as there was direct sunlight.
Males spent the night in shallow burrows in the soil, as is usual in this genus. In the morning, they emerged between 1030 and 1100 hr and, often after visiting flowers for nectar, stationed themselves on the ground or low herbs in the nesting area. Spacing of perched males was variable, but sometimes they were stationed less than 5 cm apart. Perched males did not harass other perched males or females that were digging. Males showed no site attachment whatever and moved about freely.
Between 1113 and 1117 on each day of observation (despite small differences in air temperature), males began to rise in the air periodically. From then until middle or late afternoon there was a canopy of flying males at 3-S5 m above the nesting site (the same height at which the females fly during orientation and at which prey-carrying females return). The flight of each male began with a quick ascent that was often vertical but sometimes deviated from the vertical by as much as 300. After males reached a height of 3-5 m, they suddenly assumed horizontal flight paths, hovering or flying slowly over a distance of 1-10 m. During this flight they often rose or fell a short distance and turned frequently. There was no evidence that males followed a set flight pattern or patrolled a circuit, as occurs in bumble bees (8) . Upon completion of a flight, males dropped quickly to the ground. When dropping from a stationary hover, their Commonly, when two males were perched within a few centimeters of one another, if one ascended the other followed, shortening his total perch time on the ground.
Each day the number of ascending flights that we counted in one portion of the nesting area was greatest near midday and tapered off slowly in the afternoon (Fig. 2) . When in flight, males approached or chased any fast-moving object that passed near them, most commonly conspecific males but sometimes other insects and on one occasion a hummingbird. They readily changed their flight paths to pursue, for a short distance, stones that we threw in the air at a suitable height. Individual males moved about within the swarm and commonly did not return to the place on the ground from which they started. In in some cases actually striking the female, presumably in an attempt to grasp her. In a fifth instance, a pair was seen in copulo about 5 m above the nesting area. Immediately after we discovered them, they quickly dropped to the ground and remained coupled for several minutes. We observed three other copulations, all on or near the ground and all lasting several minutes (up to 5 min). Although they sometimes changed their perches while coupled, they did not rise more than 1 m above the ground. In addition, as mentioned above, we observed no initiation of contact between males and females at ground level. Thus, we assume that pairing occurs in the aerial swarm, and the pair then descend to the ground, as evidently occurs in horseflies, for example (9) . It should be added that, despite research on several species of Philanthus and related genera, copulations have been observed only rarely (1-3, 10, 11 1-3) . A more intriguing possibility is that in this aggregation of P. zebratus a novel strategy has become established. We judge this to be a very isolated population, because intensive collecting throughout Jackson Hole over four summers failed to reveal the presence of the species elsewhere (7, 13) . We have compared the mandibular glands of males from Jackson Hole with those of males from Colorado localities and found them essentially equal in size; thus, they would seem to have the capacity to produce pheromone associated with territorial behavior.
Alternative male strategies within the same population are by no means unknown in Hymenoptera. In the bee Dialictus rohweri, for example, some males establish microterritories at the nest entrances and others are patrollers at flowers and nesting sites (14) . In the bee Centris palida, larger males patrol emergence sites and dig down to intercept emerging females, often defending their hole from intruding males; smaller males hover around trees and shrubs and intercept flying females (15) . Dual male strategies are also reported in the leafcutter bee Osmia rufa (16) . In territorial philanthine wasps, some males are excluded from territories within the nesting area, and these may become "visitors," moving from one territory to another in search of females that have not been mated by resident males (17) .
These and other examples that might be cited suggest that evolutionary stable strategies in these insects may indeed be "mixed" strategies, in the sense of Maynard Smith and Parker (18) . Are there populations of P. zebratus in which males are either territorial on the ground (or visitors) or aerial swarmers? One would assume that flights serving to intercept females in the air might result in reduced mating success of males on the ground. Thus, a strategy mixed in this manner might be unstable and, assuming a genetic change providing the basis for swarming, there might be rapid evolution in this direction. Considering the difficulties in locating nesting aggregations of P. zebratus and working with these insects under controlled conditions, it is not likely that these questions will be answered soo.-In any event, the case of P. zebratus reinforces a recent statement by Emlen and Oring (19) that one cannot assume, as field biologists have often done, that mating systems are rigidly species-specific. There is increasing evidence that intraspecific differences in mating systems occur in a wide variety of organisms, and study of the ecological bases of those differences is likely to provide a particularly rewarding area of research.
